Yoshito TSUNODA, 'Holographic high-density image recording, 

Optics, Vol. 2, No. 6, pages 329 to 346, 1973 

High- Density Image Recording by Holographic Method 

Yoshito TSUNODA 

(Received on October 17, 1973) 

Central Research Laboratory, Hitachi Ltd. 

(280, Higashikoigakubo lxhome, Kokubunji-City, Tokyo) 

4. Random Phase Sampling as a High-Density Recording 
Technology 

A random phase sampling method developed by the 
authors is explained in detail below as a novel basic 
technology relating to high- density, high-quality 
holograms for image information. 25 > 26 > 

4.1 Principle and Basic Structure 

The present method relates to the creation of an image 
information hologram that allows creating a hologram on 
the entire Fourier transform plane, carrying out 
high- density recording at the diffraction limit, and fully 
eradicating speckle noise while preserving a high 
redundancy. 

The basic constitution of this method is illustrated in Fig. 

5. The image information to be recorded is arranged in the 
center of a lens-Fourier transform optical path, in close 
contact with a sampling mesh and a random phase shifter. 
Laser light beams passing through this system are first 
amplitude-modulated on the basis of the information and 
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in accordance with the distribution thereof. The beams are 
periodically division-sampled next by the sampling mesh. 
The sampled beams are then imparted a random phase by 
the random phase shifter, to create a hologram on the 
entire Fourier transform plane. 

Fig. 5 Constitution of the random phase sampling method 
4. 2 Characteristics of the method 

The characteristics of the above -de scribed random phase 
sampling method can be summarized as follows- 

(1) The image information hologram can be created 
theoretically wholly free of speckle noise. 

(2) High-density information recording can be achieved at 
the diffraction limit. 

(3) A high- diffraction efficiency hologram is obtained. 

(4) High redundancy is achieved. 

(5) High resolution can be obtained as required. 
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